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A Chemist’s View of Nutrition 


Leonard A. Maynard, Director, 


School of Nutrition, Cornell University, Ithaca, New York 


VER 150 YEARS AGO LAVOISIER, WHO 
is recognized as the father of the science of 
nutrition, stated: “La vie est une fonction 
hemique.” Since that time chemistry has played the 
Sentral role in the development of nutrition knowledge. 
ihe development has been accelerated as organic and 
Bphysical chemists, as well as biochemists, have recognized 
Eputrition as a worthy field of activity. 

my In 1912 the existence of the first vitamin was definitely 
j Broved—as a something, a quality, a property, or perhaps 
i substance, which some foods had and others did not. 
Other vitamins became thus recognized in succeeding 
Bears, but it was not until the organic chemist commenced 
q give these “somethings” attention that the field 
Bteally moved. It was over 15 years after the first vitamin 
Bayas discovered that the chemical nature of any of them 
Seas definitely established. In the succeeding years, isola- 
Bion, determination of structure, and, frequently, syn- 
Mhesis followed increasingly closely on the biologists’ 
: Riscoveries. In fact, the organic chemist has assumed the 
Mole of discoverer, or at least the final arbiter, as to 
Shether a proposed vitamin is entitled to be considered 
me separate entity. The elucidation of the folic acid puzzle, 
Mwhich has resulted from the determination of the struc- 
ture of the Lactobacillus caset factor through analysis and 
Esynthesis, is a striking example. Synthesis, particularly 
Bon a commercial scale, has given a tremendous impetus 
Wg the advancement of vitamin research as well as to 
Shuman medicine. 

a While chemistry is making new discoveries which may 


enhance the importance of nutrition, it can also play a 
Pmajor role in keeping nutrition practice sound. The over- 
exploitations of the last few years, which have embar- 
Prassed the true nutrition scientist and hurt the cause of 
fnutrition, can only be combated by clearly established 
@facts. Optimum nutrition certainly will not be accom- 
Bplished by saturating the body with a few vitamins, with 
lesser attention accordingly to other essential nutrients. 
® Nutrition deals with proteins, energy-forming nutri- 
ments, minerals, and vitamins, but these nutrients must 
’ be translated into foods. Thus, nutrition must deal with 
q both body needs and food supplies. Chemistry is con- 
Bcerned all the way across the board from production 
through processing and storage to the home preparation 
gl food, as well as with what happens to it inside the 


| An address presented before the New York Section of 
i the American Chemical Society, December 6, 1946. 


body. Body needs must provide the basis for determining 
the kinds and amounts of food supplies required, and 
here much more needs to be learned. 

First of all, we need a better understanding of the 
biochemistry of body processes and, particularly, of the 
specific chemical reactions in the body for which certain 
nutrients are essential. We know that thiamine is a 
constituent of the enzyme, carboxylase, essential for the 
removal of pyruvic acid, an intermediate in carbohydrate 
breakdown, and thus we can relate the requirement of the 
vitamin to the intensity of energy metabolism. In the 
case, however, of vitamin D, the chemistry of which has 
been known for years, we can only make the general 
statement that it is essential for normal calcium and 
phosphorus metabolism. How or when it acts we do not 
know. Our specific knowledge of body requirements is, 
accordingly, much less. The same situation holds for 
certain other essential nutrients, both vitamins and 
minerals. 

It is clear from discoveries to date that enzyme chemis- 
try particularly has a lot to contribute to our knowledge 
of body processes and nutrient functions. Several vita- 
mins have been recognized as a result of investigations of 
enzyme systems in the living cell, and such studies will 
continue to increase our knowledge of the most intricate 
metabolic processes. 

Our understanding of nutritional requirements during 
the last half of life is much less than for the period of 
growth, because we know less about the tissue changes 
which are taking place. A child falls down, jumps up, and 
goes blithely on his way. An old man falls down and 
breaks his hip. What differences in the physicochemical 
structure of the bones are involved? We understand the 
role of nutrition in building bone during growth, but 
little about its possible contribution in retarding aging 
changes. 

While it is probable that some dietary essentials remain 
to be discovered, much more needs to be learned regard- 
ing the quantitative requirements of the ones now known. 
The amounts needed to prevent and cure the physical 
symptoms of specific deficiencies are understood. But 
when we try to specify the higher levels that are desirable 
for optimum body functions, we approach the realm of 
speculation. We do not know what this optimum condi- 
tion is with respect to a given nutrient and, thus, how to 
arrive at the quantitative requirement. The chemist 
must help in identifying the significant metabolic changes 
involved, in devising methods which can be readily ap- 
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plied for detecting their abnormalities, and in ascertaining 
the quantitative role of specific nutrients in preventive 
and curative measures. 

It takes around 100 mg. of vitamin C daily to keep 
the body saturated with this vitamin, as indicated by 
blood levels and urinary excretion. Yet, as little as 30 
mg. appears to protect the body against any physical 
symptoms of scurvy. In fact, according to a preliminary 
report, a recently completed English study failed to 
find any physical signs of deficiency from feeding as little 
as 12 mg. over a period of a year to subjects previously 
on high intakes. Vitamin C is concerned, however, with 
the health of all tissues in the body, not merely the skin 
and gums which provide the external physical symptoms. 
In the English subjects the blood vitamin level rapidly 
dropped to nearly zero. What is the significance of blood 
level anyway, and where should it be maintained? How 
is it correlated with changes which affect health? 

Questions of this sort need to be answered for several 
nutrients. The nutrition scientist has learned that it is 
unwise to be content with absence of physical symptoms. 
Further, it is wiser to specify unnecessarily high intakes 
than to run the risk of injury to health. But we need 
more exact bases for our recommendations than we now 
have. There is increasing evidence that for certain nutri- 
ents a limited intake may be preferable to an over- 
generous one. 

These questions have an important bearing on the food 
economy which deals with the kinds and costs of the 
family food, the character of the food supply needed by 
populations, and the plans which must be made accord- 
ingly. These economic considerations have been of 
paramount importance in rehabilitation activities, and 
the lack of more reliable bases have been a serious 
handicap. Economic as well as health aspects will con- 
tinue to constitute important reasons for more specific 
knowledge in any world program such as that envisaged 
by the Food and Agriculture Organization. 

We need new techniques for studying human metabo- 
lism directly, but a large place remains for animal studies 
in order to learn basic reactions with species which can 
be closely controlled and which are also expendable, be- 
fore subjecting humans to experimental restrictions. 
Here, farm animals as well as laboratory animals have a 
place. Some of the most important discoveries affecting 
both human and animal nutrition have been made with 
farm animals—vitamin discoveries with chickens and 
hogs, mineral discoveries with cattle and sheep, for 
example. Many findings with these animals require test- 
ing for their human applications. It has been found that 
.1 mg. of cobalt daily makes the difference between life 
and death in a sheep; a lack of this minute amount was 
responsible for the death of tens of thousands of animals 
yearly before the discovery was made. This mineral is 
probably unimportant in human nutrition, but we are 
not sure about this. 
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Thus, in many respects, we know more about feeding 
farm animals than feeding people. Economic and othe 
aspects have been studied through continuing lar 
scale programs in every state experiment station and i 
government laboratories. But, by and large, the Outpi 
of basic knowledge has been limited in terms of the » 
penditures made because of a lack of realization by 4, 
leaders as to what chemistry and physiology mig 
contribute and by the scientists as to the opportunities jy 
making fundamental discoveries of importance to humay 
health as well as to animal production. 

The purified diet method has proved one of the mg 
effective procedures in modern nutrition research, parts 
ularly as commercial sources of synthetic vitamins ayj 
amino acids have become available. Its early use wig 
rats and dogs has now been extended to several othe 
species, including man. With its increasing use ay 
development, however, certain possible limitations hay {iim 
become evident. These are being taken account of j 
current research. 

Amino acids are coming into increasing use in purii 
diets as a method of determining their quantitative p. 
quirements. Recent research, however, has raised » 
important question with respect to the use of amin 
acids to supply the entire protein component of a purified 
diet. It has been observed repeatedly that the grovwt 
rates obtained in experimental animals on amino ati 
mixtures are not as rapid as when protein of high 
biological value is employed. Both Woolley and Rog 
have recently reported evidence that certain intac 
proteins contained a growth factor apparently different 
from any of the amino acids obtained on their hydrolysis, 
Specifically, Woolley found that strepogenin, a peptice- 
like bacterial growth factor present in casein but de 
stroyed on acid hydrolysis, was an effective supplement 
to a casein digest. These brief reports indicate clearly 
that the nutritional properties of proteins, as normally 
obtained in a purified state, may not reside solely in th 
amino acids resulting from their hydrolysis. Does th 
protein molecule contain other essential structure 
besides amino acids, or do proteins, as normally purified 
contain extraneous growth factors bound to them? 

Purification processes change the physical nature 0 
proteins as they occur in foods. May some of the extreme 
procedures change the nutritive value of naturally 
occurring protein molecules and thus limit the applicatiot 
of the results obtained with purified diets? 

Clearly, one of the differences between purified diet 
and those made up of natural foods lies in their differett 
effects on vitamin synthesis in the intestine—a proces 
now recognized to be important in several species, i 
cluding man. Different carbohydrates, originally co 
sidered interchangeable in purified diets, have been foun! 
to exert variable effects on vitamin synthesis in (ci 
intestinal tract and thus on the over-all result obtained 
For example, lactose and starch are more effective tha 
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cose in promoting riboflavin synthesis. The recent 
ndings with purified diets, that tryptophane lessens the 


ing lary. MB tary need for nicotinic acid, have been explained on 
ON basis that tryptophane promotes the intestinal syn- 
Ne Outpy esis of the vitamin, perhaps as a precursor. While this 
of the oy, by ptophane- -nicotinic acid relation has been suggested as 
Om by th ; reason for the pellagra-promoting effect of corn, the 
of Woolley that corn contains an antivitamin 
Bhich competes with nicotinic acid provides another 
hum Byplanation. This whole subject of antivitamins should 
the chemist. 
the mo ® Whatever may be the explanation of some of these 
h, partiy Recent findings with purified diets, it must be recognized 
nins aj in at the results obtained with large amounts of pure 
Use Wit@utrients may be quite different from those obtained 
ral othe fil mith the natural foods of which our diets are composed. 


use ani fhe basic value of the purified diet method is not thus 
ons hay Mmpaired, but interpretations must be reconsidered ac- 
nt of 


Mordingly. 

a The body requires countless organic compounds for its 
De ‘tabolism. Most of them are supplied by the proximate 
Bprinciples and their metabolites. Others are not so sup- 
Pplicd and become separate dietary essentials, except as 
Sgome of them are synthesized in part or in whole in the 
Mntestine. These generalizations we understand, but the 
Mectails which influence both quantitative and qualitative 
Bqictary requirements require much more study. What 
pare the precursors of the nonessential amino acids, and 
Sinder what conditions may they be deficient in the diet? 
MWhat is the precursor of vitamin C in the diets of those 
BBpecies which synthesize it, and is this precursor always 
equately supplied? 

All of these studies of body needs must be paralleled 
py equally important ones dealing with the food supply. 
here are still many nutritive factors which must be 
Bagged chemically, and quantitative methods for their 
Mctermination must be worked out. The latter job cannot 
Me shifted entirely to the microbiologist, despite the 
peemarkable contributions he is making. Take the case of 
Vitamin B, as an example. After pyridoxine was isolated 
®s this vitamin and after much was learned about its 
Puistribution in foods, two more active compounds, the 
paldehyde and the amine, were discovered and found to 
Epchave differently to the test organisms used in assaying 
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irally Pyridoxine. New active forms are being found for several 

cate! Moi the vitamins. Chemical methods, as well as biological 
BBtudies with appropriate higher animal species, must 
diet Mrontinue to be used in the development of suitable 

ferent crobiological procedures. 

rocess 


| Chemistry must continue to play an important role 
eso i in the development of methods for the quantitative 
Mctermination of amino acids in foods. These methods 
Pst be perfected if we are to put nutrition on an amino 
the basis, 

unc’ It must be recognized, however, that quantitative 
than - on the food supply are not the whole story. Ques- 


con: 


found 


tions of availability and degree of utilization arise. 
Chemical or microbiological data on amino acid conten. 
must be checked by animal studies of the biological value 
of the protein concerned. Animal experiments show that 
heat improves this value for the protein in soine fooas, 
such as soybeans, and hurts the value in other foods, such 
as cereals. Yet, in neither case has amino acid content 
been altered appreciably according to recent studies. It 
is considered in the case of soybeans that heat destroys 
an interfering antienzyme. This explanation raises the 
general question as to what extent heat or other condi- 
tions to which food is subjected before it reaches the table 
affect the activity of either enzymes or antienzymes 
concerned. 

Further studies need to be made on the extent to 
which the amino acid mixture found in the food corre- 
sponds to the resulting metabolic mixture presented to 
the tissues for utilization. A recent report by Melnick 
suggests that the actual biological value of a given 
protein intake may be markedly different from that 
suggested by its amino acid make-up, because these acids 
are liberated in digestion at varying rates and thus 
absorbed at different times. The mixture presented to 
the tissues differs accordingly. 

In supplying body needs the nutritionist must deal 
with the nutritional quality of foods as they reach the 
consumer’s table. It is recognized, however, that this 
quality depends upon many previous operations. From 
this standpoint, nutrition actually begins with the soil, 
because how food crops are produced markedly influences 
their nutrient content. The practical importance of the 
nature of the soil has long been evident in terms of the 
nutrition and health of grazing animals. The case oi 
cobalt has been mentioned. A similar story could be told 
for phosphorus, copper, calcium, and other minerals. 
Whether it is practicable and important in human as well 
as animal nutrition to make good these deficiencies 
through fertilization constitutes a question of prime 
importance. We do not have today, however, any general 
formula for soil treatments which can be counted on to 
eliminate these deficiencies in food crops. The soil is a 
complex physical, chemical, and biological system, and 
basic studies rather than trial-and-error methods are 
required to obtain significant data. 

We need to know how soil deficiencies affect not only 
the mineral content of food, but also its organic constitu- 
ents. Here we are concerned with the amount and biologi- 
cal value of the protein present and also with the vitamin 
relations. Almost all of the vitamins needed in the human 
diet are products of plk.nt metabolism. It is reasonable 
to believe that their formation is influenced by cultural 
conditions, and yet we are very ignorant of this phase of 
plant physiology. There is need for the same basic 
chemical studies of the metabolism of vitamin formation 
in our food supply as are being carried out in connection 
with vitamin utilization in the body. 
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The practical importance of the soil in relation to the 

nutritional quality of the human food largely remains to 
be demonstrated. In the meantime, however, enthusiasts 
are extolling soil treatments as the solution for human 
ills. It is unfortunate to have the public warned by a 
responsible writer that “the baby won’t have good bones 
if its formula is made of milk from a cow whose feed 
came from a soil deficient in calcium and phosphorus” 
and that “the adult won’t build muscle and good red 
blood from a steak devoid of protein-building minerals 
and iron.” No alteration of the ration, much less of the 
soil, can influence in any significant way the amount of 
calcium, phosphorus, protein, or iron an animal puts in 
its milk or its muscles. It takes a lot of effort to counteract 
the effects of such statements, even when all the scientific 
facts are available. Even though the extreme claims ob- 
viously are untenable, much more research is needed in 
the general field, because it seems clear that when all 
the facts are known, generalizations of practical value 
can be established. 

Some important relations between climate and nutri- 
tive value have already been established. For example, 
research has clearly shown, in the laboratory and in the 
field, that light intensity prior to harvest has an im- 
portant influence on the vitamin C content of certain 
fruits and vegetables. It has been demonstrated experi- 
mentally that the concentration of this vitamin in turnip 
greens increases 8-fold in a week as the light intensity is 
increased from 200 to 5,000 foot-candles. We cannot 
expect to control climate, but we can take climate into 
account in deciding where certain crops should be grown. 
We may modify certain greenhouse practices where 
nutritive value is markedly concerned. 

The variety of the specific crop grown is also important. 
Different varieties of a given fruit or vegetable may differ 
widely in certain nutritive values when grown side by 
side in the same soil during the same season. It seems 
clear that in breeding for yield and so-called market 
quality, nutritive values have been adversely affected, in 
some instances at least. More important, it has been 
shown that new varieties with higher nutritive values 
can be developed through appropriate breeding and 
selection. In fact, this may well prove to be the most 
effective way of improving the nutritional quality of our 
food supply as produced. 

The progress already made in this general field of food 
crop production makes it clear that the problems are of 
sufficient importance and the results to date sufficiently 
promising to justify research programs of a magnitude 
and character essential to explore fully the possibilities 
involved. Integrated studies by soil, plant, and nutrition 
scientists are called for to provide data which can be 
translated into reliable and practicable field procedures. 
Quick results are not to be expected. It took many 
decades to develop the present knowledge as to how to 
control cultural factors in the interest of maximum yield 
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and desirable market qualities. Nor can one Predict imu 
important and how practical the final results wij] Oty a 
to be. As in the case of all other research, the answers sg 
come only when all the facts are known. In sj ime, 
program the chemist must play a large role. 

With respect to products of animal origin, the princi 
factor causing nutritive variations is the feed of iim 
animal. The vitamin value of butter is the Outstandiy ® 
example here. The mean annual potency of the butt ¥ 
produced in this country is around 15,000 1.U./powg 
While summer butter is much richer than this gengjimme 
average, most of the winter butter ranges around yim 
units. It would be entirely possible to raise the valy im 
this winter butter and, more important, of the fluid ni - 
supply by 50 per cent through appropriate feed: 
practices. These practices should not increase the cost ce 
milk production, because the foods which will step le 
vitamin A value are those which will make the ratiz wt 
better in terms of total production as well. 

Similarly, the vitamin A and vitamin D content; (i. 
eggs are markedly affected by the nature of the ratiqii > 
Here again, the rations which promote the high. 
production also improve the nutritional quality of iiimM 
eggs. 

The importance of processing and storage factor jim 
the nutritive value of food as it reaches the consume iN 
too well appreciated to call for any detailed commen | 
This has been a very active field of research during Him 
war years. That much remains to be done is obviow. im 
think that advancement in this general field is beiy " 
somewhat handicapped because so much of the researtfim if 
is on a commodity basis. This is the natural basis {lm 
the manufacturer or distributor who has a specifi. 
commodity to sell. It is the basis on which most of (yi. 
state- and federally-supported research is organiza 
It overlooks the fact that biochemical changes are wig | 
peculiar to a single commodity, and, thus, the basi. 
physical and chemical reactions and interreactions whit 
may have a common influence on nutritive vale IR . 
palatability, and other important qualities in muy 
products particularly need attention. Chemists are mf 
likely to be interested in basic reactions than in pecat 4 
prunes, or some other special commodity for which (iM 
laboratory may be organized. More recognition of t 
importance of basic research would attract better sce" 
tists and thus make food research more productive. 

In terms of consumer acceptance, palatability raiiyRy 
above nutritive value, in part at least because palatabililR® 
is the more obvious quality. It rests primarily on subj 
tive measures. Biochemical measures are 
needed, and here lies a very complicated problem inde 4 
Such measures would be useful all the way from the fame 
to market. Recent trends, in the marketing of fresh foof™ 
particularly, have tended to work against both paliR™ 
tability and nutritive value because the avoidance 9 
losses through spoilage and the maintenance of a {ree 


- 
bits 
| 
4 
Sage 
ibe 
1 
SLE 


uts tandiy 


Predict iyi appearance have become so important in market 
> Will iy lity. Fruits and vegetables are now being bred with 
SWE # <e factors in mind and are being picked green to ripen 
In ud hipment or in storage. Both nutritive value and pala- 

ts bility suffer accordingly. Perhaps the chemist can help 
1€ princi a elop products which will be of the desired market 
eed of ty Maality in all respects through a better understanding of 


basic changes involved. 


the but Mn all research dealing with the food supply, it is clear 
Uy POW the economic aspects cannot be neglected. Since 
nis geneq ® inutrition is most prevalent among low-income groups, 
und 9 Beeaper as well as more nutritious foods are called for. 
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™;; means all possible economies in production and 
MB tribution, particularly in the case of the more nutri- 
Bus and preferred products. But attention to low-cost 
is which are widely consumed, though not outstanding 
any particular nutrient, is also important. Potatoes 
M such a food. If all the potatoes consumed in the 
ited States in 1945 contained, as eaten, the vitamin C 
iesent when they were dug, over half the recommended 
M@owance for our entire population would thus have 
Men met. Unfortunately, most of it was lost before it got 
im the table. The actual amount of the losses is not 
Bown, but they can be as high as 50 per cent or more in 
‘actor: HMM rage, depending on how the potatoes are stored and 
nsume 4 how long, and from 15 to 60 per cent or more of what 

a left can be lost in cooking. A substantial part of these 
could be prevented. Potatoes, as now marketed 
vious fhd consumed, do not get the credit they deserve in 
is bea ms of vitamin C content, but more attention to con- 


Testarving the nutritive values of this cheap, everyday food 


basis f Smuld do much to improve nutrition where the need is 
namely, among the low-income groups. It would 
St ol CHReatly increase the value attached to potatoes as an 
‘Bani MBticle of the diet. Cooking losses must be accepted, but 
ate Mey can be reduced by taking advantage of facts now 
he bas ablished. Storage losses merit much more study. In 
™ me | fe ms of national nutrition, foods which are rich sources 


P@ 2 given nutrient may be less important than a poor 
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source which, because of its much larger consumption, 
makes a larger per capita contribution of the nutrient 
in question. 

When the need for the improvement of the nutritive 
value of the food supply is mentioned to leaders in either 
agriculture or the food industry, a frequent response is: 
“Tt will cost money; will the consumer pay more ac- 
cordingly?” The fact is that the consumer is, in many 
instances, not now getting the nutritive value he thinks he 
is paying for because of modern marketing developments. 
When he comes to realize this, the market for present 
products may be adversely affected. Further, it is a false 
assumption that improving nutritive value must mean a 
more costly product. As Dr. Wade, director of the Breed- 
ing Laboratory at Charleston, puts it in the case of im- 
provement through breeding: 


If some agency interested in the public welfare absorbs the 
cost of research in the production of new varieties with im- 
proved nutrition values, then there is no reason for the public’s 
paying increased prices. Our experience in breeding improved 
varieties would indicate that those with high nutritive value 
can be as productive as those with lower values. 


Almost the entire biological cycle has been covered in 
this discussion of food problems beginning with the soil 
and ending with the excretory products resulting from 
food metabolism. The nutrition scientist has a real 
interest in all of the problems involved, in promoting and 
assisting in their study, and in seeing that nvtrition goals 
are kept in mind. Some of them are so interrelated that 
they should be studied together rather than piecemeal, 
Coordinated attacks by men with varied training and 
interests are called for. A wider recognition as to how 
these diverse problems are related to the advancement 
of nutrition should make the individual worker more 
effective in his specific area, as well as serving to promote 
the integrated research called for in the over-all field. 
In such a program the chemist must continue to play 
a primary role. 
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Legislation Affecting Scientists in the Armed Forces 


1727 Massachusetts Avenue, N. W., Washington, p, 


nt: odt 


S wl 


Herman S. Wigodg, 


WO BILLS HAVE BEEN INTRODUCED 
into the 80th Congress which, if passed, would 
have widespread effects upon the status and 
effectiveness of scientific personnel in the Armed Serv- 
ices. These indicate the necessity for closer scrutiny of 
Service scientific programs by civilian scientific groups. 

During World War II no lesson was driven home 
more forcibly than the importance of scientists in 
national defense. Large numbers of scientific personnel 
were utilized in research, selection, operations, and 
training. It may be assumed that the Armed Services 
will continue to conduct research in peacetime and to 
enlist the assistance of civilian groups. 

Although there may be differences of opinion as to the 
amount or type of research which should be performed 
within the Armed Services, there is no question as to 
the importance of at least some scientific personnel in 
these Services. First, such personnel is required to per- 
form whatever research the Services will do. Second, it 
is required in establishing policies at high levels, as 
exemplified by the Joint Research and Development 
Board. This group is especially important and calls for 
men with a great appreciation of the scientific point of 
view not only to insure adequate exploitation of scientific 
advances but also to establish and carry out necessary 
over-all research plans. This includes planning for and 
supporting research within the Armed Services them- 
selves as well as in civilian institutions where Service- 
sponsored projects are undertaken. A third purpose is 
to review continuously research results from civilian 
laboratories to discern those which may be of import- 
ance in promoting national defense, at the same time 
serving as a bridge across the gap which usually exists 
in peacetime between military personnel and civilian 
scientists. 

The organizational structure, magnificent facilities, 
and a potentially ideal environment for research are now 
in existence within the Armed Services. However, it 
must be recognized that the entire scientific program of 
these Services is potentially impotent without compe- 
tent scientific personnel. The responsibility for the 
success of this program rests on the shoulders of both 
the Armed Services and the entire group of scientists in 
the United States. If a scientist possesses a skill which 
can be utilized in national defense, it is inevitable that 


1Formerly Lt. Colonel, Medical Corps, U. S. Army, and Director 
of Research, Air University School of Aviation Medicine, Randolph 
Field, Texas. 
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he will be called upon as soon as even a potential oy, 
gency appears. Although he may not be placed ing 
form, he will, nevertheless, have a very tangible 
nection with the military effort. The civilian gcieg 
should insist that there be a sound research structy 
within the Armed Services not only because of 
interests in national defense but also because of am 
selfish interest—assurance of his maximal utilizatig 
the capacity for which he is best suited in the evensliliiMent 
an emergency. The importance of this cannot imp! | 
overemphasized. 

The mobilization of science in World War II be; & 
in 1940 with the establishment of the National Dejagimm 
Research Committee. During the war a large number 
scientists found themselves either in the Armed Seryy 
or working under OSRD contracts. With the cessati 
of hostilities, it was logical for this mobilization to} 
reduced. However, the number of scientists who left qi 
Armed Services was entirely out of proportion to am 
decreased requirements-—so many left as to serio 
hamper military research efforts. The situation is sur 
marized in the following statement taken from 
history of the Armored Force Research Laborator 
published shortly after V-J Day. 

The fact that not one of the members of the laboratory sm 
was interested in staying in the peacetime Army or continually 
to do research under the Army is silent testimony which ha 
self-evident interpretation. Unless the Army is able to atta 
personnel of a high type, its program of research will diel 
infancy. This is true whether the program is set up within iam 
Army or carried on by civilian scientists under the auspices 
the Army (i.e. Civil Service). 


This experience was not limited to one laboratory 
and nowhere is it more applicable than to the facility 
and personnel of the Medical Departments of tH 
Services. 


Under the aegis of the Medical Department, biog 
cal scientists made great contributions to the solutii 
of problems arising as a result of scientific advantiiy 
ments which increased tremendously the performattiiy 
of weapons and machines without concomitant increa*i 


in human capabilities. 


The success of the various activities staffed Rj, 
scientific personnel, including the Service 
laboratories, the Aviation Psychology, Aviation Phys 
ology, and other programs, brought to the Medi‘ 
Departments the realization of the necessity for (MS 
tinuing these functions. This realization has led to™ 
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nt Broduction into Congress of the two above-mentioned 
B, which bear directly upon the problem of the status 
i biological scientist in the Armed Forces. These 
i; pertinent sections of which follow, have been 
srred to the Senate Committee on Armed Services. 


ton, D, 


S.. 334 
Ntial en 
ced in y 
gible 
n SClen 


©, },'I| to establish the Medical Associated Sciences Corps in 
Se \fedical Department of the Navy, and for other purposes. 
4 » it enacted by the Senate and House of Representatives of the 
iq ed States of America in Congress assembled, That there is 


| Sere eby established the Medical Associated Sciences Corps 
“i off ® ‘ch shall be a constituent part of the Medical Department 
Of 2 nol the N Navy and which shall consist of not more than two 
lization S dred and five officers of the grade of medical associated 


© events : entist. Officers of the grade of medical associated scientist 
|| have the rank of captain, commander, lieutenant com- 
| Ender, lieutenant, or lieutenant (junior grade), and such 
ioc: ts shall be part of the authorized strength of the various 
Brps of the Medical Department as now exist or may 
be established. 

3 Src. 2. Medical associated scientists shall be staff officers 
d shall be subject to all provisions of law now existing or 
reafter enacted relating to the advancement in rank and 
Btirement of officers of the Medical Corps. No officer of the 
Medical Associated Sciences Corps shall be entitled to com- 
Shand in the line or any other staff corps of the Navy, nor 
Ball any officer suffer reduction in pay or allowances by 
Bason of appointment in accordance with this Act. 

BSec, 3. All appointments to the grade of medical associated 


entist shall be made by the President, by and with the 


annot 


IT 
Defer 
Servig 
Cessaty 
on toy 
lefty 
Serious} 
1 1S sun 
rom 


— Ban vice and consent of the Senate, and shall be from male citi- 
Bens of the United States who shall have received a doctorate 
tory stdlimoree in such sciences related to medicine that the Secretary 
yntinuiglimme the Navy shall determine. 
ich 
* * 
attra 
ill diei ¢ Sec. 5. All appointments to the grade of medical associated 
thin SmBientist, except those provided for in section 4 of this Act, shall 
spicesdiimme with the rank of lieutenant (junior grade) from male citizens 
lm the United States between the ages of twenty-one and 
_ birty-two years. No person shall be appointed pursuant hereto 
cite! he shall have established his mental, moral, physical, and 


fi @ofessional qualifications to the satisfaction of the Secretary 
of 
me the Navy. 


S. 504 
vant 
mantimmm A bill to revise the Medical Department of the Army, and 
reas r other purposes. 

« Be it enacted by the Senate and House of Representatives of the 
pe ited States of America in Congress assembled, That this Act 
May be cited as the “Army Medical Department Act of 1947.” 


Medical Service Corps 
Sec. 101, Effective the date of enactment of this Act, there 
# established in the Medical Department of the Regular Army 


the Medical Service Corps, which shall consist of the Pharmacy 
Section, the Medical Allied Science Section, the Optometry 
Section, and such other sections as may be deemed necessary 
by the Secretary of War, and which shall perform such services 
as may be prescribed by the Secretary of War. The authorized 
strength of the Medical Service Corps, Regular Army, shall be 
such strength as may from time to time be prescribed by the 
Secretary of War. The Medical Service Corps, Regular Army, 
shall consist of officers in the grades of second lieutenant to 
colonel, inclusive: Provided, That the number of colonels on 
active duty in the Medical Service Corps, Regular Army, shall 
at no time exceed 2 per centum of the authorized Regular 
Army officer strength of such corps. 

Sec. 102. (a) From the officers commissioned in the Medical 
Service Corps, Regular Army, in the permanent grade of 
major or above, the Secretary of War shall appoint the Chief 
of the Medical Service Corps who shall serve as such Chief 
during his pleasure, and who, if commissioned in permanent 
grade below colonel shall, without vacation of his permanent 
grade, have the temporary rank, pay, and allowances of a 
colonel while so serving, and who, while so serving, shall be 
superior in rank to all other colonels in the corps. 

(b) From the officers commissioned in the Medical Service 
Corps, Regular Army, the Secretary of War shall appoint such 
assistant chiefs, who shall be chiefs of sections, and who shall 
be consultants to the Surgeon General in activities relative to 
that specific section. 


Sec. 103. Except as provided in Public Law 281, Seventy- 
ninth Congress, approved December 28, 1945, as amended, 
and except as hereinafter provided for transfer thereto, original 
appointments in the Medical Service Corps, Regular Army, 
shall be made only in the grade of second lieutenant from 
citizens of the United States between the ages of twenty-one 
and thirty years, who possess such physical and other quali- 
fications as may be prescribed by the Secretary of War. 

Sec. 104. Effective from date of enactment of this Act, 
commissioned officers of the Medical Service Corps, Regular 
Army, shall be promoted to the grades of first lieutenant, 
captain, major, and lietuenant colonel as now or hereafter 
prescribed for promotion of promotion-list officers to such 
grades, respectively. Promotion to the grade of colonel! shall 
be by selection under regulations prescribed by the Secretary 
of War from officers in the grade of lieutenant colonel with at 
least one year’s service in that grade. 


Ss 


The bill then provides that Public Law 281, as 
amended, be further amended by inserting in lieu of 
paragraphs (c) and (d), Section 5, of the Act the 
following paragraph: 

Sec. 105. “(c) Persons appointed in the Medical Service 
Corps shall be appointed in grades of second lieutenant, first 
lieutenant, captain, or major according to the periods of 
service with which they are credited in the same manner as 
set forth in paragraph (a) of this section for persons appointed 
in arms and services of the Regular Army, the officers of 
which are on the promotion list.” 
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Sec. 106. Officers of the Regular Army who, on the date of 
enactment of this Act, hold commissions in the Pharmacy 
Corps, are, effective the date of enactment of this Act, trans- 
ferred in grade to the Medical Service Corps. Each such 
officer so transferred shall be reappointed in the Medical 
Service Corps in the permanent grade held by him at the time 
of such transfer; shall be credited for the purpose of determin- 
ing eligibility for promotion, with continuous commissioned 
service on the active list of the Regular Army in the Medical 
Service Corps equal to the period of service credited to him 
for promotion purposes under existing provisions of law, and 
shall, subsequent to such transfer, be thereafter promoted in 
accordance with the promotion system set forth in section 104 
of this title. 

Sec. 107. (a) Effective the date of enactment of this Act, 
the Pharmacy Corps and the Medical Administrative Corps 
are abolished. The functions of the Medical Service Corps 
created by this Act shall include the duties and functions here- 
tofore prescribed for the Pharmacy Corps and the Medical 
Administrative Corps. 

(b) Effective the date of enactment of this Act, persons 
holding temporary appointments or commissions in the Army 
of the United States permanently assigned or detailed to the 
Medical Administrative Corps, the Pharmacy Corps, or the 
Sanitary Corps shall be automatically transferred and per- 
manently assigned or detailed, as the case may be, to the 
Medical Service Corps, established by this Act, in the same 
temporary grade and rank held by them at such time. 


* *& 


If competent scientists are to be induced to enter the 
Armed Services, it is essential that they be given rank 
and prestige commensurate with their training and 
abilities. If they are to be used effectively, it is essential 
that their activities be directed by men with similar 
backgrounds and points of view. In these respects the 
Navy Bill, S. 334, is at least a step in the right direction. 
On the other hand, it is difficult to imagine how the 
Army Bill, S. 504, could possibly have been worse. It 
provides for initial commissions one grade lower than 
for physicians in the Medical Corps. The name of the 
corps emphasizes its subordinate position in the Medical 
Department. No educational or other qualification is 
prescribed. The scientists are grouped with optome- 
trists, pharmacists, administrators, and others of the 
most diverse backgrounds and points of view. The chief 
of the corps, responsible for the establishment of policies 
governing personnel, research, liaison, etc., might 
belong to any one of these groups. 

One defect in both bills is the failure to provide a 
means for at least initially commissioning senior scien- 


tific personnel at a rank commensurate with ,; 
abilities. It is this type of individual which is noy », 
sorely needed. As written, the bills provide high... 
commissions only for those with previous milit 
service. The Army Bill provides for rank no higher j,i I 
that of major. 4 

Another serious omission in both bills is the lag, 
provision for a reserve component. This is of espe; 
importance to the civilian scientist, but it is aly, 
great importance to plans of the Armed Services {oy 4, 
utilization of scientists in time of war. The Services) 
neglected to realize that a commissioned reserve gin 
tific component will assist in stimulating and maintain; 
the interests of at least a small group of civil, 
scientists in Service problems. 

Consideration should be given to including in bg 
bills provisions for an integrated enlisted component) 
order to provide the necessary technicians and to ays 
the constant loss and replacement of highly traing 
enlisted personnel which affected scientific programs, 
seriously during the war. 

Lest individuals in the physical sciences feel that ti 
is a problem solely for biological scientists, itshould 
pointed out that it is conceivable that similar legislatig 
may be introduced to establish similar groups in othe 
branches of the Armed Services. In addition, it j 
entirely possible that the attitude reflected in the Am 
Bill may be extended to the physical sciences. It 
important, therefore, that a// branches of scien: 
attempt to correct this situation in its incipiency. 

These bills, together with the imminence of unific: 
tion of the Armed Forces and the partial recognition ¢ 
the importance of the scientist as evidenced byt 
prominence of the Research and Development Boa 
bring forward the question of the establishment of # 
over-all Science Corps in the Armed Services. Conce' 
ably, such a corps could consist of Physical Sciences 
Biological Science Divisions, have cognizance of : 
research and scientific effort in the Armed Forces, a 
have representation at the highest and all other st 
levels. If such a corps is believed to be desirable, efor 
should be made by scientists as a whole to establisi: 
in the near future. 

The only means of correcting the present legislat 
is for scientists, especially those who are veterans 
World War II, to protest directly to the Committee" 
Armed Services, U. S. Senate, against the objectional 
provisions contained in S. 504. 
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efense; 


The Senate Committee on Labor 
Public Welfare has reported 
Byorably on National Science Foun- 

tion Bill S. 526, with amendments, 
a effecting a compromise between 5S. 
bs and the original S. 526 (Science, 
february 21 and March 7). Major 
Bnendments to this bill provide that: 
@ ) the Foundation shall consist of 24 
Members, the President being  re- 
| ested to give due consideration to 
ommendations from the National 
cademy of Sciences, Association of 
nd Grant Colleges and Universities, 
itional Association of State Uni- 
ersities, or other scientific or educa- 


Me initial establishment of the Foun- 


onal organizations; (2) terms of 


fice shall be staggered so that, follow- 


pation, one-quarter of the members 
Bre appointed every two years; (3) the 
mmittee for the Division of 
BX ational Defense shall consist of not 
Bess than 12 or more than 36 members, 


alf to be civilians appointed by the 


BF oundation and half, representatives 
mpi the armed services, designated 

Bequal numbers by the Secretaries of 
She principal branches of these serv- 
Bes. (4) there shall be an executive 
¢ mmittee of not more than 6 mem- 
Mpers within the Division of National 


; (5) the Committee for this 
Divisi ion shall advise the Director on 
Becurity classification matters; (6) no 


epiicer or employee of the Foundation 
Bball acquire, retain, or transfer any 
g under patent laws of the U.S.or 


therwise, in any invention produced 


eq connection with his assigned activi- 


les and directly related to the subject 
1 making con- 


Beractual or other arrangements for 
BBesearch, attention be given also to 


F Piding institutions, agencies, or organi- 
Pations which show potentiality for 


Bdvanci ing 


research, as well as en- 


couraging independent research by 
individuals; (8) funds available to 
government agencies for scientific or 
technical research or development 
may be transferred to the Foundation 
upon approval of the head of any such 
agency; and (9) the National Roster 
shall be transferred to the Foundation. 

Discussion of amended S. 526 on the 
Senate floor is imminent. At the time 
of debate, Senator Wayne Morse will 
recommend a further amendment to 
the effect that a minimum of 25 per 
cent of all funds (exclusive of those 
for national defense) shall be dis- 
tributed on a geographic and popula- 
tion basis among the states, such 
amounts to be expended only for 
research activities in tax-supported 
colleges and universities, including 
land-grant colleges, and an additional 
amount of not less than 25 per cent 
shall be expended in nonprofit organi- 
zations. 


Five committees have been organ- 
ized to direct local arrangements for 
the 114th meeting of the AAAS to be 
held in Chicago December 26-31, 
1947: Finance, Equipment, Reception 
and Entertainment, Registration, and 


Publicity. At preliminary meetings 
held April 7-9, these committees 


elected officers, prescribed their re- 


spective functions, and _ discussed 
matters of general policy relating to 
the organization of the annual 
meeting. 


The Equipment Committee elected R. T. 
Van Niman, Chicago Technical Societies 
Council, as its chairman. Members are: 
G. M. Bench, Chicago Board of Educa- 
tion; Donald Boardman, Wheaton Col- 
lege; J. M. 
Leonard Freese, National Col- 


Bradford, George Williams 
College; 
lege of Education; John Hudson, Loyola 
Weston L. Krogman, Uni- 
C. Kutrumanos, Elm- 


University; 
versity of Chicago; 
hurst College; 
Illinois Institute of Technology; 


Lindgren 
Chicago Museum of Science 
and Industry; John R. Millar, Chicago 
Natural History Museum; John B. 
Murphy, DePaul University; Charles S. 
Seevers, Roosevelt College; B. J. Spence, 
Northwestern University; Eliot C. 
Williams, Chicago Academy of Sciences; 


Theodore F. 


Lobstein, 


and W. R. Williams, University of Ellinois. 
The Committee’s functions include a 


survey of session rooms, procurement and, 


distribution of projection machines, 
blackboards, public address systems, 
signs, and other items of equipment, and 
the scheduling of projector operators. 
Because of high rental costs and the 
exorbitant union wage rate of $11 a ses- 
sion for operators, it was the consensus 
of this Committee that requests for pro- 
jection equipment be restricted to cases 
in which its use is absolutely necessary 
for clarity of presentation, and that 
papers supplemented by projections be 
combined in one or two sessions. 

The Reception and Entertainment Com- 
mittee elected Miss Margaret Scriven, 
Chicago Historical Society, as its chair- 
man. In arranging the General Reception 
for members of the AAAS, a women’s tea, 
tours of educational] and industria! organi- 
zations, and other special functions, Miss 
Scriven will be assisted by: Bernard J. 
Babler, DePaul University; Benjamin 
Burack, Roosevelt College; J. C. Chader- 
ton, University of Illinois; Harold Davis, 
Northwestern University; Alfred E. 
Emerson, University of Chicago; Alvin 
Johnson, Elmhurst College; Robert C. 
Kintner, Illinois Institute of Technology; 
Anna P. Kummer, Chicago Academy of 
Sciences; A. C. Maack, Chicago Techni- 
cal Societies Council; D. M. MacMaster, 
Museum of Science and Industry; K. 
Lucille McCluskey, Saint Xavier College 
for Women; Karl P. Schmidt, Chicago 
Natural History Museum; A. H. Stein- 
haus, George Williams College; and Paul 
Wright, Wheaton College. 

The Registration Committee elected 
Hans O. Hoeppner, University of 
Chicago, as its chairman. Dr. Hoeppner 
at one time supervised the annual con- 
vention of the Kiwanis Clubs and is well 
qualified to direct his Committee in mak- 
ing the physical arrangements for regis- 
tration. Those serving with him are: 
Sister Mary Bertha, Saint Xavier College 
for Women; Angeline Brandt, Wheaton 
College; Edward M. A. Chandler, Roose- 
velt College; Earl A. Davis, Jr., Elmhurst 
College; Clarence E. Deakins, Illinois 
Institute of Technology; Ralph O. Free- 
land, Northwestern University; Theodor 
K. Just, Chicago Natural History 
Museum; G. L. Schuytema, George 
Williams College; John M. Spence, Uni- 
versity of Illinois; Kathryn J. Stephenson, 
Chicago Academy of Sciences; James J. 
Vasa, DePaul University; and Eimer 
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Wirth, Technical Societies 
Council. 

The Publicity Committee will staff and 
equip a press room in the headquarters 
hotel for press representatives. It will also 
carry on a local campaign by press and 
radio to stimulate interest and coopera- 
tion among Chicago residents in the 


AAAS meetings and those of its many 


Chicago 


affiliated societies. Miss Jeannette 
Lowrey, University of Chicago, was 
elected chairman. Members _ include: 


Sister Mary del Rey, Saint Xavier Col- 
lege for Women; H. DeBruine, Elmhurst 
College; J. W. Fuhrer, George Williams 
College; L. M. Glassner, Chicago Techni- 
cal Societies Council; J. L. Leedy, 
Wheaton College; Paul S. Martin, 
Chicago Natural History Museum; Wil- 
liam V. Morgenstern, University of 
Chicago; Carl C. Pfeiffer, University of 
Illinois; Arthur J. Schaefer, DePaul Uni- 
versity; Edward Stromberg, North- 
western University; Frank E. Wheeler, 
Illinois Institute of Technology; and 
Eliot C. Williams, Jr., Chicago Academy 
of Sciences. 

The Finance Committee, under the 
chairmanship of W. P. Cortelyou, Roose- 

“velt College, will subscribe the funds 

necessary to meet the expenses incurred 
by the local committees. Preliminary 
budget estimates indicate that these ex- 
penses will be close to $4,000, exclusive of 
the contributions of time by more than 
70 committee members. Dr. Cortelyou 
will be assisted by: Sister Stella Maria, 
Saint Xavier College for Women; Marion 
Barnes, Wheaton College; John K. 
Baumgart, Elmhurst College; Anton J. 
Carlson, University of Chicago; Nathan 
S. Davis, Chicago Academy of Sciences; 
F. R. Eckford, George Williams College; 
Gilbert A. Force, Illinois Institute of 
Technology; Garfield King, Chicago His- 
torical Society; C. I. Reed, Chicago 
Technical Societies Council; Colin C. 
Sanborn, Chicago Natural History 
Museum; David M. Sharer, DePaul Uni- 
versity; Robert K. Summerbell, North- 
western University; and G. E. Waker- 
ling, University of Illinois. 

An executive session was held by com- 
mittee chairmen to discuss the coordina- 
tion of committee plans and the nomina- 
tion of a General Chairman. This session 
was also attended by G. M. Schmeing, 
Loyola University, and D. M. MacMaster, 
Museum of Science and Industry. In order 
that the visiting scientists shall partici- 
pate in bearing the heavy financial cost 
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of the meeting, it was recommended by 
this Executive Committee that registra- 
tion be made mandatory by restricting 
attendance at the sessions to those who 
register. 

A Nominating Committee was also 
established to name candidates for general 
chairman of the Meeting. In the near 
future the Executive Committee will 
reconvene at the call of Dr. Hoeppner, 
who is serving as chairman pro tem, to 
elect the chairman. 

The spontaneous and _ enthusiastic 
nature of the discussions at these first 
meetings of the local committees reflect a 
spirit of cooperation that will make the 
6th Chicago Meeting one of the most 
memorable in the history of the Associa- 
tion. 


About People 


Robert P. Sharp, University of 
Minnesota, has been appointed professor 
of geomorphology, Division of Geological 
Sciences, California Institute of Tech- 
nology, to begin September 1. 


Betty Kellett Nadeau has been 
named research associate and lecturer in 
geology, Department of Geology and Geo- 
logical Engineering, Washington Uni- 
versity, St. Louis, to conduct research in 
micropaleontology. 


David Krech, assistant professor of 
psychology, Swarthmore College, has been 
appointed associate professor of psychol- 
ogy at the University of California, 
Berkeley, beginning with the academic 
year 1947-48. 


R. G. Sachs, Argonne National Lab- 
oratory, has been appointed associate 
pr@fessor of physics at the University of 
Wisconsin. The appointment becomes 
effective this coming fall. 


Colleges and Universities 


Harvard University has announced 
that its president, James B. Conant, will 
teach a course in “The Growth of the 
Experimental Sciences” in the Uni- 
versity’s new program of General Educa- 
tion next fall. Intended to give nonscien- 
tists a background in science, the course 
will draw on Dr. Conant’s book, On 
understanding science, published _ this 
spring. This is the second time in Harvard 
history that a president has taught a 


course in the modern sense of the Wor 
President Lowell having taught Gove. 
ment [ in 1917-18. 

At the same time Harvard annoy, 
plans for expansion of its new program, 
General Education to include additioy, 
students in all classes and extend the 
courses on a more mature basis to juni, 
and seniors. The action follows six month 
of successful experience with smal] class 
in General Education for freshmen any 
sophomores. 

Through General Education cours, 
the humanities, physical sciences, ay 
social sciences, aimed to give students 
“clear appreciation of the range of humy 
experience and achievement,” the Uy. 
versity states it is working toward, 
fundamental change in the elective syste: 
of undergraduate instruction. Ultimatd i 


com 

it is planned to make the courses require Bic 
for all undergraduates. Bac 
The conviction of President Cony 7 
and other officials at Harvard that th a |e 
elective method did not meet studen {por 


needs for a well-rounded program of stud 
resulted in a two-year study by a facult 
committee which published a_ repor, 
“General Education in a Free Society.’ 
in 1945. The findings were put int 
practice on an experimental basis last {a! 


Elections 


The Los Angeles Society of Inter. 
nal Medicine, formerly Internal Med: 
cine Section, Los Angeles County Medica 
Association, has elected Gurth Carpenter 
president, Harold J. Hoxie, vice-president 
and Edgar F. Mauer, secretary-treasurer 
for 1947, 


The Royal Astronomical Society 
has elected the following officers: pres: 
dent—W. M. H. Greaves, Astronomet 
Royal for Scotland and professor of & 
tronomy, University of Edinburgh; vice 
presidents—M. G. Adam, chief assistant, 
University Observatory, Oxford; M. De 
vidson; H. H. Plaskett, Savilian profess! 
of astronomy, University of Oxford; and 
D. H. Sadler, superintendent of the Nav 
tical Almanac; treasurer—Sir 
Spencer Jones, Astronomer Royal; sect: 
taries—W. H. McCrea, professor of mathe: 
matics, University of London; and A. D. 
Thackeray, assistant director, Solar Phys 
ics Observatory, Cambridge; and foreigt 
secretary—F. J. M. Stratton, professo! 
of astrophysics and director of the ob 
servatories, University of Cambridge. 
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PAPERS 


1d dition 

‘tend the — 

tO junion ‘A ction of Substituted Salicylaldehydes well to the usual gram-positive antiseptics, the latter activity 

X Month is very significant. This will b ted in detail elsewhere. 

ull clase Bacteria and Fungi Is very signi is Wl in detail elsewhere 
AS The salicylaldehydes prepared were also tested for fungi- 

MEN and q Lioyp C. FELTON and H. BREWER Static activity against Trichophyton mentagraphytes 

 HHynson, Westcott & Dunning, Inc., Baltimore, Maryland * COMMON pathogenic fungus. The method used was thet 

OUTS€S described previously (2). From the results shown in Table 2 

Ces, aj ME While testing the halogenated and/or alkylated saligenins jt wij] be noted that several of the compounds exhibit marked 


udents : am ps gram-negative antiseptics, it was thought desirable to test fyngistatic activity against the fungus strain used. In addition, 
ot huma the corresponding salicylaldehydes. Previous to the work which 
the Up. j 3: described in part in this report, these aldehydes had been 
oward «ll nly superficially investigated for antiseptic activity (J). 


TABLE 2 


Funcistatic AcTIVITY OF SUBSTITUTED SALICYLALDEHYDES AGAINST 


Trichophyt t hytes ¥ 640 
systen However, as a result of extensive testing carried out on these _ 
timate) Beompounds, particularly on the dibrom derivative, the salicyl- Fungistatic effect in mm. of inhibition 
require Mm ldehydes have been shown to possess marked fungicidal and Name Concentration of compound 
Conaat main problem to be solved before testing the salicy]- | 
that th MMMM idehydes was to find a satisfactory means of dissolving these Salicylaldehyde. ..... Comp.* 0 0 0 0 
tudent’ ormally insoluble compounds at a suitable pH (/) and ina Comp. | 
of solution which contributed no antibacterial activity. To this S-lodosalicylaidehyde.. 3 0 0 
Faculty Bend, two methods were developed. 5-tert-Butylsalicyalde- 
report, first involved mixing the free aldehyde with an excess hyde.... 0 0 0 
ociety,” borax and making an aqueous solution from this mixture. * lade. “ 
ut int Thus, a stable preparation is obtained ata satisfactory pH $-Dibromealicylaide- 
‘ast {all Mand without the irritating properties associated with solutions ps de a 21 11 8 0 
of the salicylaldehydes alone. The second method made use of 3-Chlor-5-bromsalicylal- 
the aldehyde-bisulfite compound in conjunction with an dehyde... aS 
f hvd ‘de. Th luti 3-Chlor-5-tert- 
Inter ar amount o sodium ydroxide. so utions salicylaldehyde. . Comp. 14 0 9 
Mex thus obtained are apparently fairly stable and nonirritating. 3-Brom-s-tert-butyl- | 
‘i 7 @ However, on long standing, there is complete decomposition salicylaldehyde.. % | 35 12 0 0 
the parent aldehydes. From a bacteriological standpoint 
penter, Hi, . ; * Indicates complete inhibition on a 90-mm. cup-plate. 
4 mthere is no apparent difference on a mole-for-mole basis 
“" BB between the two types of preparation. further studies based on tests described by Schamberg and 
~' fi Antiseptic testing was carried out by serial tube dilutions, | Kolmer (4) show that the salicylaldehydes are fungicidal as 
Pusing as test organisms the bacteria listed in Table 1. The well as fungistatic against T. mentagraphytes. 
society TABLE 1 
presi ANTIBACTERIAL ErFrect OF SUBSTITUTED SALICYLALDEHYDES ON CERTAIN BACTERIA 
mnomet a Staphylococcus 209 | Shigella shiga Pseudomonas aeruginosa | ee 
of a: 
> vice: z Compound Dilutions of compounds inhibiting 24-hour cultures 
istanl, With | Without | With | Without | With | Without | With 
[. Do serum serum | serum | serum | serum serum | serum 
vessot 
Salicylaldehyde. 1: 500 1: 2,000 |  1:2,000 | 1: 2,000 1: 500 1: 1,000 1: 1,000 
1:4,000 | 1: 8,000 | 1:4, 000 1:4, 000 <1: 500 <1: 500 1:4,000 
Nat 1:2,000 | 1: 8,000 | 1:4,000 | 1:8,000 <1: 500 | 1: 500 | 1:2, 000 
farold !odosalicylaldehyde 1:4,000 | 1: 4,000 1:2, 000 1:2, 000 <1:2,000 | <1:2,000 1:4,000 
secre: 1:2, 000 1: 16,000 | 1: 1,000 1: 2,000 <i: 300 <1: 500 1:4,000 
3, 5-Dichlorsalicylak lehyde.......... 1:4, 000 1:64,000 1:8, 000 1:8,000 1: 500 1: 500 1:8, 000 
1:4,000 1:64, 000 1:4,000 1:4,000 1: 500 1: 500 1:4,000 
A. D. 3-Chlor-5 bromsalicylaldehyde.. 1:4, 000 1:32,000 1:2,000 1:8,000 1: 500 1: 500 1:4,000 
Phys 3-Brom-5-tert- butylsalicylaldehyde. 1:4,000 1:64, 000 1:1,000 1:2,000 <i: 500 <1: 500 1:8, 000 
rig 
‘essor Dalyde,”” H. W. & D. brand of dibromsalicylaldehyde. 
e ob- 4 results indicate that several of the compounds are promising Thus, on the basis of the preliminary experiments reported 
" 4 }4S antiseptics against both gram-positive and gram-negative __ here, it can be seen that the series of compounds in question 
§ bacteria. As gram- negative infections do not generally respond _shows activity against both fungi and gram-negative and 
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gram-positive bacteria. The preparation of dibromsalicylalde- 
hyde solubilized with borax was singled out for extensive 
in vitro and in vivo testing against both bacterial and fungal 
infections. The reports of these studies will be the subject 
of subsequent publications by our collaborators (3). 
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Prediction of Speed of Performance 
by Muscle Action Potentials! 


Joun L. Kennepy and Rovanp C. TRAvVIs 
Laboratory of Sensory Psychology and Physiology, 
Tufts College, Medford, Massachusetts 


By the use of a new electronic counting technique a rather 
remarkable relationship has been found between reaction time 
to aperiodic stimuli in a monotonous situation and frequency 
of muscle action potentials (recorded from bipolar electrodes 


the same supraorbital electrodes, and muscle action potenti 
rate from electrodes on the hand while responding wer » 
simultaneously recorded on a Grass ink-writing oscillogray 

The electrodes were small solder discs attached to the y, 
face of the skin with adhesive tape. Washing the skin e 
ether and applying a small amount of electrode jelly bety.. 
skin and electrode served to make a satisfactory low-resistans 


contact (R = approximately 20,000 ohms). A ground electro, 


was attached to the subject’s cheek. 
Fig. 2 shows graphically the gradual transition from gj. 
tv a condition of normal alertness as measured by the reac}, 
time, associated muscle spike frequency, and low-freqye, 
potentials from the supraorbital placement. At the point 
the record indicated by the arrow, the experimenter knoc 
vigorously on the door of the shielded room. The stiy 
before the knock had elicited no response, line ® 2 had sh 
no muscle activity for the previous 40 seconds, and line , 


showed alpha spindles at low amplitude only for the previ 


5 minutes. The knock produced a “startle” reaction, with 
immediate resumption of muscle spike activity, low-freque 
activity, and a pressing of the response key in the absence 

stimulus. The second stimulus produced a response s|y 
than normal, while the third stimulus, 6 seconds later, »; 


STIMULI (LIGHT & BUZZER) ~_ GRASS RESPONSE TIME 
LINE 1 __> DOUBLE MARKER—* | INKWRITER | —> (MEASURED IN UNITS 
RESPONSE KEY OF 1/15 SEC.) 
ELECTRODYNE POTTER GRASS ACTION POTENTIALS 
GRASS DC | |GRASS AC VOLTAGE DIS- | |ELECTRONIC] [SECOND INKWRITING] IN UNITS OF TEy 
LINE | PRE- 4+|HIGH-FREQ.|4| CRIMINATOR |-/COUNTER SUPRAOREITA 
AMPLIFIER] |POWER AMP.| | (SET TO PA3S ( DECADE GRAPH YUSCLFS 
SPIKES § Spv.)| | TAKEOFF) 
GRASS AC __-+ [GRASS _INKWRITER] LOW-FREQUENCY 
LINE 3 |GRASS DC —+ |LOW-FREQ. POTENTIALS FROM 
PREAMPLIFIER POWER AMP.] ~, SUPRAORBITAL 
| DUMONT CRO] PLACEMENT 
ELECTRODYNE MUSCLE ACTION 
LINE 4 |GRASS DC GRASS AC VOLTAGE DIS- MUSCLE SPIKE GRASS POTENTIAL RATE 


PREAMPLIFIER|~*| HIGH-FREQ.|—*] CRIMINATOR 
POWER AMP. (SET TO PASS 


SPIKES ) 


RATE INDICATOR|~*| INKWRITER 


FROM BACK OF 
HAND 


Fic. 1 


placed above the eyes) during a 6-second interval before the 
onset of the stimuli. 

The task was to respond by pressing a key as quickly as pos- 
sible when occasional stimuli (simultaneous flash of light and 
sound of a buzzer) were presented. The subject was comfort- 
ably seated in an electrically shielded, sound-reduced dark- 
room. The schematic diagram (Fig. 1) shows the general 
relationships between the various electronic amplifying and 
recording units used in this study. 

Presentation of the stimulus, occurrence of the response, 
frequency of action potentials from surface electrodes placed 
over the supraorbital muscles, low-frequency potentials from 


1 This work is supported by Contract N5ori-58 with the Human En- 
gineering Section, Special Devices Center, Office of Naval Research. 
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duced a normal reaction time. Both responses are shown 
line #4 as active contractions of the finger muscles. 

It is feasible with this arrangement to achieve considers 
versatility in studying a variety of rauscle contraction pr 
lems under a variety of conditions of effort and work. S 
specific data on one of these problems—the course ol ev’ 
in certain muscles only remotely involved in a long-contin 
task as the individual approaches a state of boredom 4 
sleepiness—are presented here. 

Fig. 3 shows the relationship between frequency of act 


potentials from electrodes placed over the supraorbital musc* 
and response time to a combined light and buzzer stimu! 
The solid line represents the mean values; the vertical lin 
the standard deviation above and below the mean. These 
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ere obti ained from reading lines #1 and #2, portions of 


B) ich are shown in Fig. 2. 
Hogra Two major observations may be made from these data. 
the sy i irst, there Was a definite and distinct reduction in the number 
rs 
kin muscle action potentials as the response time became longer. 
be = Bhis was due, we presume, to an increasing boredom, sleepi- 
esist ess, etc. on the part of the subject. Secondly, the absolute 
Clectry wriability markedly decreased with decreasing motor effi- 
ency. The slight variation in the level of muscle activity for 
om B . last four response-time values and the NR (no-response) 
reac S iegory is not as important as it may appear, in view of the 
eque ct that the average muscle spike count is about three per 
point ond and indicates an almost completely relaxed status of 
knoe 
sti 
pre\ KNOCK 
yy 
wit LOW-FREQUENCY RECORD TSEC 
3 PLACEMENT 
RATE INDICATOR 
ence “ACTIVE MUSCLE ELECTRODES | 
25/SEC 
ler § Fic. 2. Tracing of record showing transition from sleep to normal 
Bertness. 
a 
Babe muscles involved. In the case of the NR category, the 
Sau)ject was asleep, and in most cases the stimulus served to 
Bawaken the subject on the first presentation, the response time 
pidly approaching normal in subsequent presentations. 
ae... ME «Recording line ¥ 3 (low-frequency record) in Fig. 2, although 
4 
TE) (e@riginating from the same supraorbital electrodes as line * 2 
BIT 
N = 720 responses for 10 subjects 
& | Average RT = 75 (.32 sec.) 
f Electrodes placed over eupraorbital suecles. 
! 
« ! 
! 
> 
der: 6 9 10 11 12 (43 
Rerponse Time — 1/15 
S m fic. 3. Relation between response time and muscle spike activity from 
eve mpraorbital electrode placement. 
tin 
ms ¢ nuscle spikes), exhibited indications of brain activity (alpha 
eaves). There is no doubt that muscle activity in this region 


actif’ the forehead had a marked effect on the low-frequency 
nusclé Bpecord, On the other hand, the usual brain-wave phenomena 


cre also exhibited along with the muscle activity. Sometimes 


pe ¥2 showed great activity, with little or no activity on 
eho Bine #3, and line * 3 showed considerable activity when line 


#2 was relatively inactive. It was evident that the low- 
frequency record gave valuable supplementary information, 
although the information is difficult to quantify. Furthermore, 
in all instances in which the subject had fallen asleep during a 
long, monotonous experimental session, both the high- and low- 
frequency records indicated a very “‘low-level” activity. 

Line #4 in Fig. 2 indicates the effort put into the response 
by the subject in terms of muscle spikes per second of time 
from surface electrodes placed on the back of the hand over 
muscles involved in pressing the key. As the record shows, 
more efiort was expended in the “startle” response to the 
knock on the door of the room than to the second stimulus. 

It is believed that these techniques may make it possible 
automatically to warn personnel engaged in monotonous tasks, 
such as truck driving, before dangerous conditions of inalert- 
ness and approaching sleep occur. 


Recovery of Western Equine 
Encephalomyelitis Virus From Wild Bird 
Mites (Liponyssus sylviarum) in Kern 
County, California’ 


W. C. Reeves, W. McD. Hammon, D. P. FurMAn,? 
H. E. McCiure,? and B. BRooKMAN? 


George Williams Hooper Foundation and School of Public Health, 
University of California, San Francisco and Berkeley 


From the recently deserted nest of a yellow-headed black- 
bird, Xanthocephalus xanthocephalus (Bonaparte), in Kern 
County, California, approximately 1,000 mites were collected 
on June 21, 1946. These mites, which have been identified as 
Liponyssus sylviarum (Canestrini and Fanzago), were tested in 
four pools for the presence of a neurotropic virus. Each pool, 
containing approximately 250 mites, was ground in 3.0 cc. 
of 30 per cent rabbit serum-broth, centrifuged for 10 minutes 
at 3,000 r.p.m., and the supernatant fluid inoculated into 21- 
day-old mice by the combined intracerebral and intraperitoneal] 
routes. None of the supernatant fluids contained enough bac- 
teria to affect the animals. However, all the mice became ill or 
died between the third and sixth days after inoculation. Those 
observed while ill developed convulsions or other signs of 
encephalitis. Their brains were bacteriologically sterile. After 
three serial passages in mice were made of the agent isolated 
from each pool of mites, identification was undertaken. The 


1 This investigation was carried out in collaboration with the Commis- 
sion on Virus and Rickettsial Diseases, Army Epidemiological Board, 
Preventive Medicine Division, Office of the Surgeon General, U. S. Army, 
aided by a grant from the National Foundation for Infantile Paralysis, 
Inc., and under contract with the California State Department of Public 
Health. 

The authors are indebted to E. W. Baker, Division of Insect Identifica- 
tion, U. S. National Museum, for confirmation of the mite identifications; 
Frank Ehrenford and Ronald Reuther, who assisted in the collection of 
field samples; and Dorothy McAfee and Constance Morshead, who as- 
sisted in laboratory tests. Generous assistance and space for a field 
laboratory were supplied by the Kern County Health Department and 
General Hospital. 

2? Assigned to the George Williams Hooper Foundation through the 

California State ent of Public Health by the Communicable 
Disease Center, U. S. Public Health Service. 
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four infective agents proved to be pathogenic for guinea pigs 
and hamsters as well as for mice. Three of the four viruses iso- 
lated were shown to be Western equine encephalomyelitis, by 
challenge inoculation of Western equine immune guinea pigs 
and by neutralization tests in mice with specific Western 
equine antisera. The fourth virus shows certain antigenic pecu- 
liarities; this requires further study, the results of which will 
be reported at a later date. 

From the nest of an English sparrow, Passer domesticus 
(Linn.), which contained two dead nestlings, a collection of 400 
mites was made on June 28, 1946. This included two species 
which have been identified as L. sylviarum and Dermanyssus 
americanus Ewing. The collection was divided into two pools of 
approximately 200 mites each for inoculation into experimental 
animals. The same techniques as outlined above were used. 
From one of these pools Western equine encephalomyelitis 
virus was isolated. 

Now, in addition to D. gallinae (7), at least one other genus 
of mites (Liponyssus) has been found which is naturally in- 
fected with the Western equine virus. The fact that three and 
possibly four isolations were made from one bird’s nest incrimi- 
nates as the source of infection at least one of the birds then 
or previously occupying the nest. Thus, evidence has been 
obtained regarding infection of wild birds, a Liponyssus mite, 
and possibly a Dermanyssus mite of wild birds with the West- 
ern equine virus. This evidence is similar to that reported by 
Sulkin (7) with Western equine virus and Smith, et al. (6) with 
St. Louis virus in the case of chickens and chicken mites. How- 
ever, until persistence of infection and transmission by bite 
under experimental conditions is demonstrated, we prefer to 
reserve further interpretation of the possible role played: by 
mites. Culex pipiens Linn. and Anopheles freeborni Aitken have 
been found naturally infected with Western equine virus (4), 
but their role as vectors has been discredited since experi- 
mental transmission could not be demonstrated (2). St. Louis 
virus will persist for some time in several species of anopheline 
mosquitoes, but transmission has not been effected (/, 8). In 
this laboratory, over a period of six years, thousands of D. gal- 
linae have been tested from encephalitis areas outside of Cali- 
fornia, all with negative results (3, 5). In Kern County, an 
endemic area where surveys have been made for the past four 
years, D. gallinea have not been found in any chicken houses.’ 
This suggests that it is not an essential vector or reservoir in 
one of the outstanding endemic areas. 

These matters are emphasized not to indicate that mites are 


not suspected as vectors, but with the hope of preventing un- 
critical quotation or interpretation of mite findings. 


Veneto Sci. Let. Art., Ser. 5, 4, 124-125) described L. sylviarum 
as Dermanyssus sylviarum n. sp. In 1884 Canestrini ([bid., Ser. 
6, 2, 1659-1660) placed the species in the new genus Leio- 
gnathus and used the specific name silviarum. The latter spell- 
ing has been commonly used by workers in acarology, whereas, 
according to the International Rules of Zoological Nomenclature, 
the original spelling, sylviarum, is correct. 

L. sylviarum is known as the feather mite, or Northern fowl 
mite. It is commonly found on a wide range of wild bird species 
and is a serious pest of chickens in the northern part of the 
United States. In appearance this mite closely resembles D. 
gallinae (common chicken mite) but differs biologically in that 


Unpublished data. 
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Addendum: In 1877 Canestrini and Fanzago (Atti Reale Inst.- 


it has apronounced tendency to remain on its hosts at ql] time 
taking blood meals repeatedly, and even laying its eggs amy 
the feathers where they may hatch. D. gallinae usually leave 
its host after feeding and deposits its eggs in cracks and qr, 
ices. The larval stage of L. sylviarum does not take a }jyy 
meal, as do the nymphal and adult stages. 

Several authors have reported these two species of mites, 
attacking man and producing a pronounced dermatitis, Th 
has not been our experience, although it has been a comp, 
occurrence to have hundreds of specimens crawling on |j}, Me 
ratory personnel working with heavily infested bird ne 
No bites have been noted. 
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Effect of 2,4-D on Bean Progeny Seedling p 


A.M. S. Priva 
New York State College of Agriculture, tho 


Seedlings of red kidney beans from parents sprayed wit 
2,4-D during the ripening of pods show a range of 2,41 
symptoms in the juvenile and mature foliage. Virus-!i 
crisp foliage, dwarfing of growth, and serration and fusion 
leaflets were noted in some degree in all seedlings. Pare 


Fic. 1. Seedlings of normal habit from unsprayed parent (0) and thee 
of dwarf habit, abnormal juvenile leaf texture, and fused mature leaf top 
and of abnormal virus-like symptoms (1, bottom). These seedlings ¥ 
from parent plant sprayed with 0.5 per cent 2,4-D. 


plants were sprayed with 0.5 per cent and higher concent® 
tions of 2,4-D amine salt. All seedlings showed characteris! 
2,4-D injury. Unsprayed parents yielded normal seedlinf 
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and 
a blogg 
of Mites 
titis. Th 
: a Multiple Thermal Analyses of the temperature-recording thermocouples. The heads of these 
ird nev: A couples are adjusted to the same height as the differential couples 
1 J.L. Kutpand Pau. F. Kerr! in the samples. The sample and alundum holes are } inch in 
: . a diameter and # inch deep; the nickel block, 12 inch in diameter 
and 13 inch thick. A cover of solid nickel, inch thick, is 
YL | One of the most useful techniques in the study of clay minerals 
78, 425, [ii@differential thermal analysis, a procedure which can be used Degrees Centigrade 
h, 1945, x Mor both qualitative and semiquantitative analysis of many Kaolinite 500 600 700 800 Dickite 
‘Minerals. In this technique a two-headed thermocouple is 
7 H@pployed. One head is inserted in an inert material which does 
Ass, ) pot undergo either exothermic or endothermic reactions through 100 
‘the temperature interval to be studied; the other is placed in the 
Be a Bneral or mixture of minerals under test. With constant heating 
oa Mate, any thermal reaction in the sample will be recorded as a 
Ved., \lmipeak” or a “valley” in the otherwise straight-line curve, de- 80 


pendent on the nature of the heat change. 
Thermal curves have recently been obtained from 6 samples 
fgwultaneously on one record sheet. On another sheet, driven by 
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i Fic. 1. Arrangement of samples in nickel block. 


t electric motor synchronized with the multiple record motor, 
swe temperature curve is drawn. The samples are mounted in a 
Be lindric al resistance furnace. The pattern of the sample dis- 
PBibution in the vertical nickel block is shown in Fig. 1. The 6 
Brples to be tested are loaded in the outer holes, while the three 
4 holes are used for the inert material, purified alundum. 

she dotted lines indicate the connections between the two heads 
© the differential thermocouple. Dots “a” indicate the positions 
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centit ' The writers are indebted to Dr. Sterling B. Hendricks, of the Bureau of 


terist ant Industry, U. $. Department of Agriculture, for suggestions concern- 
dling the construction of equipment. 
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60 


80 


500 600 700 800 
Degrees Centigrade 
Fic. 2. Kaolinite-dickite mixtures. 


placed on top of this specimen holder to shield the samples from 
direct radiation. 

The temperature thermocouple actuates a “micromax’” 
recorder which is part of a program controller. A “‘speedomax,” 
six-point, high-speed, electronic recorder with a maximum a 
of 3 mv is used to print the differential thermal curves. 

Fig. 2 shows in a greatly reduced form a set of curves from one 
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run for artificial mixtures of the clay minerals, kaolinite and 
dickite. Only the portions of the curves between 500° and 800° C. 
are shown in this diagram. The vertical coordinate for each 
curve indicates the relative intensity of endothermic reaction. 
The amplitude of the peaks is related to the percentage of the 
mineral present. 

Two significant improvements in the technique of thermal 
analysis are evident with this type of apparatus. First, there is 
saving in time by running 6 instead of a single specimen. In an 
8-hour day, 18 samples can be run conveniently. Second, there 
are certain inherent advantages in the simultaneous recording of 
6 samples. 


Discrepancy in Analysis of Penicillin in 
Blood by the Oxford Cup Method as 
Revealed by the Paper Disc Technique 


MARION B. SHERWOOD and Epwin J. DE BEER 


The Wellcome Research Laboratories, 
Tuckahoe, New York 


It is well known that low results are obtained when penicillin 
is assayed in the presence of blood by the Oxford cup proce- 
dure. We have found that this is not the case when the filter- 
paper disc technique is used. Under the same conditions, the 
latter method gives results close to the theoretical. 

In the experiment to be described, three solutions were 
prepared by adding 0.5 ml. of concentrated penicillin in phos- 
phate buffer to 4.5 ml. of the following blood fractions: de- 
fibrinated whole blood, oxalated blood, and serum. In subse- 
quent dilutions for assay purposes, the ratio of the blood pro- 
tein was maintained at a constant level of 90 per cent by using 
as diluent 90 per cent blood fraction and 10 per cent phos- 
phate buffer. The resulting solutions were assayed against a 
standard solution of penicillin in 0.11 M phosphate buffer of 


TABLE 1 


PERCENTAGE PENICILLIN FOUND BY ASSAY 


| Paper disc | Oxford cup 


Blood preparation | snethed 


Defibrinated rabbit blood..... .| 97.6 33.5 


The initial concentration of penicillin for each of the blood preparations 
was 320 units/ml. Oxalated blood was prepared by adding 2 mg. of 
K3C20,4: H20 to each ml. of blood. 


pH 7.34. The technique described by de Beer and Sherwood 
(2) was used for the paper disc assays. The Oxford cup assays, 
performed simultaneously on the same solutions, employed 
glass cylinders (5.7-5.9 mm. inside diameter and 9.9-10.4 mm. 
high) as reservoirs. All other details, such as the agar medium, 
the Bacillus subtilis seed, the incubation, etc., were identical 
for both procedures. 

The results of a typical assay are given in Table 1. 

It will be observed that in every instance the results ob- 
tained by the Oxford cup method were low, whereas the values 
by the paper disc method were comparatively satisfactory. 
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The slight losses in the latter case possibly may be due t), 
destructive action of the blood upon the penicillin. Such » 
action has been demonstrated by Bigger (1) and confirme " 
us. We have found that blood containing penicillin solutig, 
when allowed to stand for a week or 10 days at refrigeritp 
temperatures, suffered losses as high as 60 per cent as reveals 
by the paper disc technique. Thick paper discs under thy 
circumstances appeared to be less reliable than those Cut fg 
thin filter paper. 

Similar discrepancies between the disc and the cup technig, 
were observed when dog blood was used instead of rabhi 
blood. E. T. Reese, of the J. T. Baker Chemical Compy, 
(personal communication), also has found that the dy 
method gives higher results than the cup method on samp 
of fermentation medium, but that the methods are in agry, 
ment on samples of commercial! penicillin. 
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A Simple Method for Studying Friction 


ALVA 


Department of Physia 
Hunter College, New Y ork Cij 


A spring which obeys Hooke’s law has one end fastened to: 
horizontal plane and the other end fastened to a body so thi 
displacement of the body along the plane produces a horizontd 
restoring force in the spring. When there is sufficient displace 
ment to produce a restoring force of greater magnitude tha 
the maximum static frictional force between the body and tk 
plane, and the displacing force is then removed, the spring Wu 
move the body back along the plane. The body will contin 
in this motion until the kinetic frictional force exerted on tk 
body by the plane absorbs all of the kinetic energy given tot 
body by the restoring force of the spring. 

If the kinetic frictional force above is the only force whic 
absorbs energy while the block is moving under the spring: 
influence, the time rate at which the energy is absorbed will & 
the same as that at which the sum of the potential and kinett 
energies is decreasing in the system, since this is a nonconserv 


dx d 
tive system. Thus, (Amv? + V(x)), where V(x) 


the potential energy of the spring and }mv? is the kinet 
energy of the body. Since all of the kinetic energy is absorbet 
by the kinetic frictional force and since the restoring force ¢ 
the spring is linear, the magnitude of the kinetic friction 
force will be equal to the average of the restoring forces actif 
on the body while it is in motion after one given displacemett 
(Integrating both sides of the above equation for the interv# 
X2 — X1, over which the body moves after a given displacement, 
since the velocity is zero at the beginning and end of the inter 
val, gives f = }(F, + F2), where F, and F? are the restorilf 
forces of the elongations x; and xe of the spring.) 
This offers a very simple classroom method for measurilé 
kinetic friction when a block slides on a horizontal plane. 4 
spring balance is used as the spring. The sliding frictional fort 
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4 a determined by displacing the block along the plane 


due th 
n Sad til the spring-balance force is large enough to slide the block 
nfirmed ckwards upon removal of the displacing force. A reading of 
. soluti , fa. spring balance should be taken at this point. Another 
shel Me ding is taken after the displacing force is removed and the 
is reveal Bock has stopped sliding. (The maximum restoring force 


wuld not be so great as to give a minimum restoring force 
Me jess than zero.) The arithmetical mean of the two corrected 
ie ring-balance readings is equal to the magnitude of the aver- 
aa. restoring force and hence will be equal to the magnitude of 
q be sliding frictional force. In determining the coefficient of 


nder they 
Cut 


 technigy 


Compa Miiding friction where the change in the frictional force for a 
the j. Mlligven change in normal force is used, it is not necessary to cor- 
the spring-balance readings, since the corrections would 
in “al 5 btract to zero. 
7 = ‘This method may also be applied in studying the friction of a 
dv moving on an inclined plane. In this case, the average 
B ring-balance reading would include the component of the 
Bpcight of the body along the plane. 
~467, 
"Thermostated Cell Compartment for 
ion Beckman Spectrophotometer 
3 Paut H. Bett and C. R. StrRYKER 
Phin American Cyanamid Company, Stamford, Connecticut 
+ 
V ork Ci; im The Beckman Spectrophotometer, as furnished by the 
sine tol Smanufacturer, is quite useful for the study of any rate process 
ioe the Sinvolving a spectral change. However, since most mechanism 
Btudies depend on quantitative reaction-rate measurements, 
displace Eahermostating of the reacting solutions in the instrument 
ide tha 


essential. 
* Preliminary research on penicillin had shown that marked 


and the 
ring Wil 


exchanges of ultraviolet absorption took place during its chemi- 


gral degradation. These experiments indicated clearly that the 
acid degradation forming penillic acid from penicillin was 
Bauite complicated, with one or more conjugated intermediates 
Mexisting in the solution during the reactions. Because of the 
Sarge amount of effort being spent on determining the structure 
mo! penillic acid, a careful study of the mechanism of its forma- 
Btion from penicillin was made.! The temperature control 


Mmnecessary for this complex study was obtained by the ther- 


continu: 
1 on the 
n to the 


e which 
spring’ 
will 


‘sats mostated cell compartment described below. 

The construction and outward physical appearance of the 
V(x) i ; Beckman Spectrophotometer should be familiar to anyone 
interested in this report, and therefore detailed description is 
— not necessary. The compartment described is designed to 
orce & replace the sample holders furnished with the instrument. 
tions) Aa The solvent balancing feature of the instrument requires 
port q that a solvent cell as well as the sample cell be moved into the 
onal plight beam, This is accomplished by moving the thermo- 
oral g Stating jacket containing the cells back and forth inside the 
ament, light-tight compartment which is rigidly attached to the 
inter Spectrophotometer. 


sala The actual compartment in a partly dismantled condition 
p's shown in Fig. 1. In Fig. 2, scale drawings are shown, with an 


suring ‘The results of this work were reported at the Atlantic City meeting of 
ane. A , the American Chemical Society, April 8-12, 1946, and will be published 
force Shortly, 


accompanying legend giving the essential details of the con- 
struction. The main frame, thermostating jacket, pipes, 
guides, cell holder, and screws are all of brass. (The most 
important of these are indicated by crosshatching.) Other 
parts, such as the inside and outside plates forming the dead-air 
spaces in top, bottom, and ends, plates on both sides, slide 
handle, and the light-tight sliding door in the top, are con- 
structed from bakelite. 

The optical system of the spectrophotometer uses a spherical 
mirror in an off-axis position to focus the monochromatic 


Fic. 1. Thermostated cell compartment with sides removed and the top 
in an exploded position, and a mirrored view of the bottom. 


light on the exit slit. This arrangement gives a divergent exit 
beam, the dimensions of which are shown by (1) and (13). 
The position for the absorption cells was chosen where this 
beam was nearly square in shape, making it possible to use 
cells with the same sample thickness but completely blocking 
the beam with only 0.5-0.75 cc. of solution. The space occupied 
by the cells (8) is located at one side of the water jacket to 
keep as small as possible the distance between the cells and the 
photocell detector. This feature minimizes the errors due to 
light scattering from the cells and solutions. 

Since this equipment was designed to be useful several 
degrees above or below room temperature, certain insulating 
features were necessary. By the use of multiple walls, the 
dead-air spaces (5) were created. Also, the compartment was 
insulated from the spectrophotometer and the phototube com- 
partment by bakelite plates with only small openings for the 
light beam. If the cell compartment was being maintained ata 
temperature much below that of the room, the problem of 
frosting of the absorption cell windows had to be overcome. 
To do this, space was allowed for desiccant, and drying gas 


415 


a 
a 

<4 
| | 3 
4 
EL 
“Site 
pat 
| 

| 
2c 
fy 


ports (4) were provided. In order to keep the compartment 
from taking in damp air when the cells were being withdrawn 
or inserted through (6), the clearance between the movable 
water jacket and the top was kept as small as possible. 

The water jacket, inside sliding plate (14), and the sliding 
handle (10) are held together by the liquid tubes (2 and 3). 


Vol. 
Using thermocouples, immersed in the liquid Containe, 4 
the absorption cells (4 cc. each), temperature Measureney NO. 
were made to test the efficiency of thermostating. The », the s 
mostating liquid was supplied by an American Tnstrung 
Company Refrigerated Constant Temperature Bath a 
passed through the compartment at a rate of 1 gallon / ing " 
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Fic. 2. Scale drawing of thermostated cell compartment. 


(1) Light path from spectrophotometer 
(2) Thermostating liquid inlet 

(3) Thermostating liquid exit 

(4) Drying gas ports 

(5) Insulating dead-air spaces 

(6) Sliding light-tight cover 

(7) Cells and cell holder 

(8) Space for cell holder in thermostat 


This unit can move within the guides (9), since openings 
are provided in the brass bottom and the bakelite plate form- 
ing the bottom air space, to accommodate the movement of 
the tubes (2 and 3). The supporting plate (14) and the sliding 
handle plate (10) cover these slots at all times, thereby main- 
taining the dead-air space (5) and keeping the entire com- 
partment light tight. 
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(9) Guides for the movable plates carrying 

the thermostat 

(10) Sliding handle 

(11) Adjustment screws for limiting 
horizontal motion 

(12) Bumper for adjustment screw 

(13) Position and shape of light beam 

(14) Sliding supporting plate 


Starting with the solutions at room temperature, appr0fe 
mately 10 minutes was necessary to obtain thermal eq 
librium. At the highest temperature tested (76°C.), less that! 

0.5°C. drop was observed between the bath and solutions in 
thermostating compartment. This thermostating arrangem® 
has been tested and used from 5°C. to 76°C. and found to sii 
very satisfactory temperature control. : 
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